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Abstracts / Osteoarthritis and Cartilage 20 (2012) S10–S53S34subregions showing worsening (Table 1). No signiﬁcant associations
were found for the lateral TF and PF compartment and respective plates
cross-sectionally or longitudinally.
Conclusions:When compared to controls, knees that receive TKR have
increased odds of presence of large BMLs in the medial femur and/or
tibia at the time point prior TKR, while the odds for large BMLs in the
lateral TFJ or in the PFJ are not increased. Further, knees that receive TKR
have increased odds for worsening of BML size in 3 subregions in the
medial TF compartment. This work provides evidence of the clinical
predictive validity of BMLs and further justiﬁcation for their use as
outcomes in disease modifying OA trialsFigure 1. 12 Month logistic models of pain. a) ROC plot of the pain in bed model b) ROC
model of the max pain predicting model.
Figure 2. Area under the curve of the ROC of WOMAC pain predicting models with
their 95% Conﬁdence intervals.48
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Purpose: Joint pain is the most signiﬁcant symptom of OA. However,
morphologic changes in bones and cartilage may precede onset of pain.
The purpose of this study was to evaluate in a case-control setting
which morphological changes predict the development of different
subcategories of knee pain at 12, 24 or 36 months in the future.
Methods: Osteoarthritis initiative (OAI) data sets were mined to ﬁnd
subjects whose right knee was free of joint pain at baseline but had
a WOMAC pain score of 5 or greater at the 36 month observation. 61
Subjects from the OAI Incidence Cohort met the inclusion criteria. A
control cohort was created bymatching age, BMI, and gender of each case
subject to an incident cohort subjectwhose36monthWOMACpain scores
were zero. The 122 subjects’ 3DDESSWEMRI series [1] were analyzed for
cartilage thickness and for bone-cartilage interface curvature and signal
contrast of the entire femur and tibia (Qmetrics, Rochester, NY). Thickness
measurementswere normalizedusing a standard reference atlas. Receiver
operating characteristic curves (ROC) and the area under the curve (AUC)
of the ROC were used to assess the potential of the quantitative
measurements as predictors of the 12, 24 and 36-month WOMAC pain
scores for following sub-categories: sitting, walking, lying in bed, climbing
stairs and standing pain. Each non-zero score was considered a positive
response. The quantitative measurements that best predicted future pain
were used to build a logistic regression model of the observed pain. The
strength of model was then characterized by ROC analysis.
Results: The age, gender and BMI of the case subjects matched to
control subjects with no statistical differences between the groups. TheROC analysis identiﬁed several morphological variables (Standard
deviation of cartilage thickness, and the presence of large thin areas of
medial cartilage and in the lateral femur condyle) which weakly pre-
dicted future pain (AUC<0.62). The subcategories analysis shows that
there is strong preference to predict bed pain at 12 month (AUC<0.73).
24-month pain and 36-month pain were harder to predict based on the
baseline observations.
Using the pain predicting variables, unconditional logistic models were
used to predict the pain. Figure 1a) shows the model ROC analysis of
pain in bed at 12 month, and 1b) the 12-month max pain model ROC.
Figure 2 shows a plot of the different AUC for all models predicting
future pain. AUC at 12-month models were better than 24 or 36-month
models. Pain in bed was more predictable and walking pain was harder
to predict using the measured variables.Conclusions: Quantitative measurements of bone and cartilage
morphology can predict onset of knee pain. The predictive power of
those descriptors can be enhanced using a multivariate model of pain
with good sensitivity and speciﬁcity especially when predicting the
onset of pain within 12 months. Furthermore, these models can be
viewed as risk factors for developing chronic knee pain; therefore, they
may be helpful in the development and test of OA therapies.
References: Tamez-Pena J. et al. “Atlas based method for the automated
segmentation and quantiﬁcation of knee features: Data from the oste-
oarthritis initiative” IEEE, ISBI, pp 1484 - 1487, 2011
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INFLAMMATORY GENOMIC AND PLASMA BIOMARKERS PREDICT
PROGRESSION OF SYMPTOMATIC KNEE OA (SKOA)
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Purpose: OA is considered a local joint disease, with increasing
recognition of the involvement of cartilage, bone and synovium. We
